In the last decade, various researchers have cited high prevalence of MSD among dental professionals. [7] [8] [9] [10] Multiple areas are affected due to MSD, but the most affected regions were found to be the back followed by the neck. [10] The necessity for the prevention of these disorders has been identified with the modification of risk factors associated with the profession. [4] The objective of this study is to report the occurrence of MSD among dental professionals practicing in Nagpur, India, and propose a new composite classification system of MSD affecting general dental practitioners (certified general dentists).
MaterIals and Methods

Study participants
A cross-sectional questionnaire study was conducted among private dental practitioners in Nagpur District from December 2016 to November 2017. All the participants were general dentists practicing comprehensive dentistry.
Ethical committee clearance
The study protocol was sanctioned by the Institutional Review Board and Ethical Committee (SDKS/STRG/Fac1/OS/2016).
Study group consent
An informed consent and written permission were obtained from the study participants, after explaining the study in detail.
Inclusion criteria
• Dentists willing to participate in the study • Dentists with at least 1 year of clinical experience.
Exclusion criteria
• Professionals with pregnancy, recent fractures, or surgeries.
Sample size
All the private practitioners (including specialists) practicing general dentistry in Nagpur city, Maharashtra and registered under the Dental Council of India were included in the study.
Questionnaire
A questionnaire was designed and distributed in all the three groups to evaluate the physical health related to MSD, their self-reported general health, individual working environment, and work habits. The questionnaire was prepared in English and vernacular language for data collection. This was distributed among the dental practitioners, and completed questionnaires were collected from them within 1 week. They were given the opportunity to make inquiries or comments about the questions after the collection of questionnaire.
The validity of questionnaire was determined by carrying pilot study by asking the 20 practitioners to refill the questionnaire after 2 weeks and reliability of the questionnaire was determined using Cronbach's alpha coefficient test value degree 0.92.
Musculoskeletal disorder evaluation
The effect of MSD related to general dental professionals was evaluated according to the four criteria; (a) type of disorder;
(b) body parts involved; (c) involvement of diseases, and (d) neurological signs, as described by the various literatures that fulfill the eligibility criteria. [10, [11] [12] [13] [14] [15] 
Study design
Three groups were formulated, based on their experience of dentistry in years are as follows:
• Group A: Experience of 1-4 years (n = 233) • Group B: Experience of 5-9 years (n = 147) • Group C: Experience of 10 or more than 10 years (n = 120).
Statistical analysis
Being an exploratory study, the data were presented in counts and percentages. Statistical analysis was performed by descriptive and inferential statistics using SPSS 17.0 (Chicago, USA) version software and Graph Pad Prism 6.0 version, (San Diego, California). P ≤ 0.05 is considered as the level of statistical significance.
results
Of 622 practicing dental practitioners, 86 were not willing to participate in the study. Total 536 dental practitioners filled the questionnaire, out of which 36 questionnaires were incomplete and were excluded from the study.
The study demographics included 500 dental practitioners, out of which 43% male and 57% were female. The age group of the participants under the study ranged from 21 to 50 years (mean = 28.4 years) [ Figures 1 and 2 ]. The overall prevalence of MSD among study subjects was 67.8%.
Type of disorder
In Group A, 54.5% of participants had pain in a single specific region and 4.29% suffered from pain in multiple regions. Whereas, in Group B and Group C, 65.3% and 65.83% of participants had pain in a single specific region, respectively, and 4.29% and 16.67% suffered from pain in multiple regions [ Table 1 ].
According to body parts affected
In Group A, the results revealed that out of 233 practitioners, 57 participants (24%) suffered pain in lower back while other regions affected in descending order were upper back (14%), shoulders (9%) and neck (7%). Whereas in Group B, of 147 practitioners, 39 participants (27%) suffered pain in lower back while 1 participant (1%) experienced pain in the elbow. Other regions affected in descending order were shoulders (15%), upper back (12%), neck (12%), and pain in multiple regions (5%). In Group C, of 120 practitioners, 40 participants (34%) suffered pain in lower back while 13 participants (11%) experienced pain in upper back, shoulders, and neck each. However, 20 practitioners suffered pain in multiple regions (17%). Cumulatively, when all three groups were compared, the most affected region among dental practitioners in the tested sample was lower back (27%), followed by upper back (13%), shoulders (11%), neck (9%), multiple (7%), and elbow (0.2%) [ Table 2 ].
Involvement of diseases
In Group A, the involvement of disease is found to be 0.6% specific and 1.2% nonspecific whereas, in Group B and Group C, the involvement of disease is found to be 0.6% and 0.8% specific and 1.4% and 1.2% nonspecific, respectively. The most common specific disorder among dental professionals was tendonitis of the shoulder and repetitive strain injury (RSI). The cumulative involvement of 2% specific and 3.8% nonspecific was found in 500 general dental practitioners [ Table 3 ].
Neurological signs
In Group A, the involvement of neurological signs was found to be present in 58.80% of participants whereas, in Group B and Group C, the involvement was 72.11% and 83.33% [ Table 4 ].
dIscussIon
MSDs are conditions that affect the muscles, nerves, tendons, and supporting structures. MSD occur with symptoms that range from mild, short-lasting pain, or discomfort to a more severe, prolonged, intense, and chronic pain. [16] Musculoskeletal pain can be an occupational health problem for medical professionals, particularly surgeons and dental surgeons, who maintain static postures using precision hand and wrist movements. [17, 18] These disorders commonly affect neck, shoulders, upper and lower back, and wrist regions.
There are limited studies about musculoskeletal pain among Indian dentists' population, and there is no classification for the same. The mean values of the disorders affecting back, neck, and shoulders worldwide were found to be 47%, 44%, and 29%, respectively. [19] Since all the dental practitioners' work revolves around the usage of their hands, with long hours in the seated-bent position most of the time, MSD will have a negative impact on the productivity and efficiency of work. [20] Therefore, the present study was undertaken to assess the impact of MSD affecting the dental practitioners.
The present study reveals that the musculoskeletal region most frequently affected in all the three groups: Group A, Group B, and Group C were the lower back with 24%, 27%, and 34%, respectively. The less frequently affected region was neck with 7%, 12%, and 11% incidence, respectively. A rare finding of pain in elbow (1%) was found in Group B. An identical study conducted by Alghadir et al. stated that regions most commonly affected were lower back (60%), neck/shoulder (48%), hand (27%), upper back (23%), foot, lower back/buttocks (14%), lower leg (7%), thighs/knee (5%), others (3%), and elbow (2%). [11] Similar results were obtained by Chandra et al. who reported the incidence of lower back pain is 38.01% and 13.02% in the neck. [12] However, a study conducted by Bhagwat et al. concluded that the most affected region is back (39%) and least affected regions were knees and legs (1%). [13] Contrary to our results, in a study by Muralidharan et al., the most commonly affected by MSD in order of magnitude were neck (52%), low back (41%), shoulders (29%), and wrist (26%). [14] Similarly, in a study by Nagarajappa and Thakur, the most common areas affected by MSD in order of magnitude were neck and upper back (52.3%), lower back (30.2%), hands and fingers (11.6%), and forearm (5.8%). [15] There number of practitioners with neurological signs increased progressively among the groups. 83.33% of practitioners with an experience of more than 10 years' experienced positive neurological signs.
In a study by Rambabu and Suneetha, they evaluated MSDs in terms of the perception of pain experienced by physicians, surgeons, and dental surgeons during professional work. They concluded that there is a higher prevalence of MSDs experienced by dental surgeons than physicians and surgeons. [21] MSD affect various body parts and can be broadly classified based on various factors. Classification helps clinicians and researchers to communicate about the impact of disorder over various body regions and zones and its prognosis.
Beaton et al. categorized MSD affecting upper limb based on zones, type of disorder, neurological signs, and duration. [19] Various authors have reported MSD in different occupations such as health professionals, laborers, office, and factory workers. [22] [23] [24] [25] [26] [27] [28] [29] However, there has not been any classification, collaborating all the factors causing MSD affecting them. Therefore, according to the findings, MSD can be classified compositely for general dental practitioners.
AJ's classification of musculoskeletal disorders in general dental practitioners
This classification is based on the following four factors [ Figure 3 Type of disorder MSD can be broadly categorized into (1) asymptomatic (no pain or discomfort), (2) regional (one or two zones involvement on one side), (3) single specific (one specific disorder on one side), (4) multiple specific (one or more specific disorders on one or both sides), and (5) diffuse (more than two zones on one or both sides or one zone on each side). [20] Body parts involved Considering the body parts, MSD can be classified as disorders affecting (1) upper body parts, (2) lower, (3) central, and (4) peripheral body parts. This division of body parts can also include the category of the regional type of MSD.
Similarly, each region is further divided into its parts which can be considered as affected by single specific types of MSD. Upper body parts can be divided into shoulder and upper arm which inadvertently fall into regions affected by single specific type of MSD. The lower body parts can be further divided into lower back and thigh, while central into neck along with upper back and periphery into wrist, elbow, knee, ankle, and phalanges which can be included in single-specific type of MSD too.
Involvement of diseases
MSD can also be categorized into nonspecific (local/ acquired) and specific (systemic). MSD affecting locally or not associated with any systemic disorders are termed as nonspecific MSD. Nonspecific MSD includes inflammation in tendons of the shoulder leading to tendinitis, work-related disorders, wrist, and forearm injuries may lead to carpal tunnel syndrome, RSI, de Quervain's Syndrome, and Elbow injury leading to Epicondylitis (Tennis or Golfer's elbow). [30] MSD associated with systemic disorders can be termed as specific MSD. Systemic MSD can be listed as osteoarthritis, rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, fibromyalgia, gout, polymyalgia, rheumatica lupus, and juvenile arthritis which can be categorized into the specific or systemic type of MSD.
Neurological signs
According to the involvement of nerves, MSD can simply be classified as disorders with positive neurological signs and with no signs. [19] This is just an attempt to club, summarize, and put forward a composite classification system of pathological conditions causing pain to correlate the occupational hazards with involvement of regions along with body parts, types, and involvement of diseases with presence or absence or any possible neurological signs and symptoms (pain, tenderness, and numbness) contributing the medical terms categorized by the various authors. [19, 20, 30] 
Limitations
The study sample constituted of only 500 dental practitioners practicing in Nagpur city, Maharashtra, India. Validity and applicability of the classification need to be tested further with a larger sample group. Self-reported accounts of the study subjects in regards of involvement of diseases and neurological symptoms would lead to reporting of false increased prevalence of the disease among them. These subjective findings are to be confirmed with valid diagnostic tests for reducing the margin of error in recording the prevalence.
Recommendations
Many classifications have been given to address various factors and properties of MSD among professionals and workers. However, there is no classification specifically designed for dental professionals. Thereby, an attempt has been made to provide a comprehensive classification for MSD affecting dental professionals and is recommended for the ease of identifying and isolating the MSDs affecting dentists.
conclusIons
Pain involving various body parts depends on the posture, time, and the procedures performed by the operator. Depending on the work, dental practitioners need to maintain the posture for prolonged periods. Ergonomics and proper posture should be given utmost importance at all times. All long dental procedures should be divided into multiple short breaks in a single appointment, while some procedures should be divided into multiple appointments. We advocate that all dental practitioners must make exercise and yoga, a daily regimen to maintain muscle tone and strain-free posture to avoid physical exhaustion, fatigue, and MSD.
